The paramagnetic relaxation rate of ytterbium in palladium was recently measured by Moss- bauer experiments between 0.11 K and 2 K [1] . The data was fit to a Hirst-Orbach law [2] of the form : 1 where f (x) ~ x/(ex -1).
CK represents the coefficient of the Korringa relaxation taking place within the r7 ground state and the acceleration coefficient represents the presence of relaxation to an excited state at an energy L1 above the ground state. To fit the rapid rise of the relaxation above the Korringa rate one found that ~ ~ 4 was necessary, with L1 = 2.5 K for the distance to the r8 quadruplet and CK = (120 ± 20) MHz/K. Usually ytterbium in metals is anomalous because the 4f electrons mix with the conduction electrons and the main contribution to the exchange interaction comes from the s-f mixing. However The transitions within the states of the r 7 doublet and between f~ and T8 are induced by the Coulomb interaction of the 4f electrons with the conduction electrons, i.e., by the k-f Coulomb interaction [4] . The transition probability between two states of Yb3 + (a and ~3) has been previously derived by us and is given as [3] :
where dT represents the first order correction to the T matrix elements due to the k-f Coulomb interaction (direct and exchange) [3] , / (~/~ T) is given in equation (1), d x~ is the energy separation between levels oc and j8, and N (EF) is the density of states of the conduction electrons at the Fermi level per unit volume for one spin direction. The correction to the T matrix is evaluated between states of the conduction electrons which take into account the admixture of ytterbium's 5d states. This admixture gives the main contribution to the Coulomb scattering. By using Friedel's theory of non-magnetic virtual bound states (VBS) the matrix element is written as [4] :
where vafJ is the matrix element of the perturbation between the states a and P of ytterbium, the sums on m and m' go over all five states of the 5d level, Lid is the half-width of the VBS and the phase shift 112 is given as : -where Zd is the number of 5d electrons. The matrix elements in equation (4) can be written in terms of the elements of the 4f-5d Coulomb interaction. The general expression has been previously given by us [3] for Yb3 + (4ft 3) ; the leading terms are given as :
where the dots represent higher-rank interactions. These higher rank terms have not been taken into account in previous analyses, and will not be considered in our analysis. The irreducible tensors z4 have unit reduced matrix elements (see Ref. [3] ). The coefficients Ak are related to the Slater direct and exchange integrals and are given in tables V and VIII of reference [3] .
By placing the perturbation v(J) (Eq. (6)) in the expression for the transition probability (Eqs. (3) and (4)) and by performing the angular integrations over k and k' and the intermediate spin states a', we find :
where we used h = 2 nh and the trace represents a sum over all ten 5d states, i.e., Only spherical invariants of the 5d operators have a non-zero trace and contribute. These traces over the products of the angular momentum and irreducible tensor operators u~ of the 5d electrons entering equation (7) have been evaluated by repeatedly using the relation for recoupling four angular momenta [5] :
where the terms on the right hand side which are traceless, i.e. non-scalar, have not been enumerated. To arrive at this relation we used the definition of the scalar product of two tensor operators :
which is related to the irreducible tensor product of rank zero by :
By evaluating the traces entering equation (7) If the 5d state of ytterbium is split due to the cubic crystalline field of the surrounding matrix so that only the t2g triplet state is occupied we must replace the trace in equation (7) by a double sum over the states of the triplet :
The transition probability when only the 5d-T2g state is occupied has been evaluated previously by us [6] and we can readily write down the equivalent expressions to equation (12) [3] .
To go further we have now to take into account the contributions coming from other channels than I = 2, in particular the contribution coming from the I = 0 channel. This later contribution is expected to lower ~. Therefore, we include the additional exchange between the 4f electrons and the s part of the conduction electrons of the form :
There is no interference between the relaxation in the I = 0 and I = 2 channels so that Hs provides an independent contribution to the relaxation, that is :
The additional relaxation due to the s character of the conduction electrons has been previously evaluated [1] , and is given as :
where :
Note that the acceleration coefficient for this conventional exchange interaction is ps = 1. By taking a value of Jf, = 0.02 eV [7] , and N(EF) = 1.5 eV-1 atom-1 [8] , and the appropriate value of g/g~ = 3 and g~ = 8/7 for the ground doublet r7 of Yb3 + ( J = 7/2) we find :
We now combine the s electron contribution to the relaxation coming from the t2g VBS (Eq. (16)). We choose the t2 g solution because (1) the T2 g state is known to be primarily occupied for rareearth in noble metals and (2) the final agreement is better with a t2g VBS than with a 5d VBS.
By combining equations (16), (19) and (20) In summary by assuming that the relaxation of ytterbium in palladium by the conduction electrons takes place through the 4f-5d and 4f-6s Coulomb interactions we are able to fit the data on the relaxation rate at low temperatures. The 4f-5d interaction has the quadrupolar term which couples the ground doublet fy to the excited states r 8 without creating any relaxation within the doublet. Therefore we find the appropriate acceleration coefficient p which describes the rapid rise of the relaxation above the Korringa rate given by CK T. This large p was missing in the previous analyses of reference [1] . However we know that a new calculation taking into account the aspherical Coulomb scattering in the formalism of [1] is now in progress [9] .
